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OBJECTIVE 


To, famisiarize the student with instrument fly- 
a ing in the advanced trainer. To explain the radio 
> range network and general principles of radio range 
flying. To demonstrate the various range signals. 
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SEQUENCE CF INSTRUCTICN 
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1. BEFORE TAKE-OFF 


‘hove 


ae Explain purpose of the radio range and 
principles of range navigation. 


b. Explain the signal pattern of the radio range 4 
and how they are interpreted to determine j 
location of the aircraft. 3 

c. Explain proper tuning procedure. 


2. LESSON IN AIRPLANE 2 


a. Student repeats cockpit check over the 
interphone. 


b. Student makes instrument take-off and 
executes climbing turns to working altitude. 


c. Conduct a review of Basic Instrument Flying. 
d. Demonstrate Prover Tuning Procedure. 


e. Demonstrate the Radio Range Signal Pattern. 


Lessanlh 
: 


Cone of Silence. 


‘Demonstrate Build and Fade and the necessity. 
= volume control. é 


- Constant let-down to field; land and cae 
apes 


INSTRUCTOR'S GUIDE TC LESSON-I 
BEFCRE TAKE-OFF. 


Explain to the student that the relation between 
instrument and contact navigation is similar to 
the relationship between instrument and contact 
basic flight. Navigation consists primarily in 
flying from point to point along the most expe-— 
dious route and the requirements for such naviga 
tion are identical whether the flight is being — 
conducted by instrument or contact reference. 
Basically, the pilot is required constantly to 
identify the position of the aircraft with 
respect to some geographic location; the medium 
through which this may be accomplished will de- 
pend upon the references that are available, ee 
Whether the pilot chooses tc follow a river or: 
coastline to his destination, or chooses to 
follow a radio beam, the procedures will be _ 
identical. If he imtends merely to use these _ 
aids as navigational check points while flying | 
past, it makes little difference whether his 

er ereree is visual or aural. 


In this respect it is essential wuet 2: ference 


be made to all available training and past 
flight experience of the student. Encourage © 
him to think in terms of simple navigation, 

subs -tuting radio signels for visual check 
point:. Since radio range navigation con- 

sists primarily in flying from point to point 
in the most effective possible manner, range 
Signals will be used as eural check-points 

in the absence of adequate visual reference. 

To speak in such terms is ‘to use a language 
with which the student is already familiar. 

As closely as possible an analogy between 
contact flight procedures and radio proce- | 
dure must be made, and in no case should : 
radio range procedure appear obviously. con- 
tradictory to contact navigation procedure. 


b. Consult Section 2, T.0O. 30-100B-1 for ref- 
erence in discussion of principles of opera- 
tion and function of rddio range. Discuss 
the following and ascertain that the stu- 
dent understands completely radio range 
phenomena and their use in radio navigetion: 


(2) Transmission of quadrant signals and 
their lobe shapes. 

(3) Formation of on-course. 

(4) Types of range installation. 

(5) Voice transmission and how it is 
accomplished. 2 | 

(6) Range irregularities. 

(7) Auxiliary radio facilities and their 
USE « 
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(1) Principies of operation. 
| 


A class-room type demonstrator will be used 
in conjunction with all discussion of the 
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radio range and the procedures to be employed. — 


ec. Explain to the student that the frequency of 
the range station he desires to use and its 
letters of identification may be found in 
F T.0. O08-15-1. At intervals of approximately 
30 seconds, a radio range station will broad 
cast its identification signal. Caution the 
student to check carefully the station identi- 
fication signal and not to rely upon the ap- 
proximate indication of the frequency hand. 
Two important factors should be kept in mind 
when tuning for maximum reception. First, 
having recognized the desired station identifi- 
cation signal, the tuning crank should be turn= 
ed slowly back and forth across a narrow band 
on either side of the desired frequency. The 
student should check carefully for any undesir- 
able “leaks” or interference from other stations, 
the frequencies of which are close to that of 
the station being used. He should further 
note the approximate band within which such 
interference is at a minimum. Secondly, the 
Student must tune for maximum clearness of 
signal by carefully listening to the station 
signals while swinging the crank slowly back 
and forth. 


@.e LESSON IN AIRPLANE. 


a. The student will repeat the standard instru- 
ment check over the interphone. 


b. The student will make an instrument take-off 
and execute climbing turns to working alti- 
tude. 
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In the review of basic instrument flying the 
student will execute the following maneuvers: 


(1) Straight and level flight. 

(2) 
etc. 

) Descents and descending turns, given rate © 
GUNS ;--6Uc. 

(4) Turns to predetermined headings. 

(5) Patterns &A and B. 

(6) Recovery from unusual attitudes. 


The student may require more time to practice 
basic maneuvers to attain desired proficiency. 
This extra time will be given before proceed- 
ing with radio range familiarization. Should 
the student's basic proficiency prove weaker 
than average, it will be necessary to omit 
radio and concentrate upon basic maneuvers. 
Lesson I will be repeated in entirety when 
proficiency warrants. 


When reaching the working area, have the stu-~ 


dent tune in several stations in the vicinity, 


using his radio facility chart from which to 
obtain the correct frequencies. Encourage the 
student to experiment extensively with such 
tuning procedures. Do not permit him to ac- 
cept the first signal obtained without care- 
ful check. 


Make certain that the student has available 

a beam chart to which to refer. Remind him 
of the position of the aircraft with respect 
to the station and to the range pattern at 
regular intervals. At all times encourage a 
complet perspective of the locality in which 
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Climbs and climbing turns, given rate curns, - 
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the aircraft is flying. Leave no doubt 
thet the student has obtained a proper 
perspective. 


f 


(2) 


x a 
(1) Select one of the quadrants of the range 


to be used and call the student's attent- 
ion to the fact that within the center 

of the quadrant a clear "A" or "N" signal 
is obtained with no background signal from 
the adjacent quadrants. Maintaining a 
constant volume setting, fly a course. 
perpendicular to one of the legs of the 
range and call the student's attention 

to the gradual development of a back- 
ground signel as the beam is approached. 
Remind him of the fact that as the air-= 
craft approaches the leg, the signal 
strength from both quadrants will become 
more nearly equal. The on-course or 
steady hum without a noticeable quadrant 
signal is that area in which reception of 
both quadrants is exactly the same. As 
the beam is crossed a faint quadrant 
signal will be heard, which signal will 


become increasingly distinct as the air= 


craft continues into the quadrant. When 
the center of the quadrant is approached, 
no background signal will exist. 

Repeat the above procedure and call to 
the student's attention that the volume 
of the station identification signal of 
each quadrant will vary with the position 
of the aircraft with respect to the on- 
course. Foilowing an interval of thirty 
seconds of quadrant signals, the station 
identification signais will be transmit- 
ted, first from the "N" quadrant and 
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secondly from the "A" quadrant. Since the 
steady hum of the bi-signal becomes casily 


submerged in receiver noise or static inter- 
“orence, the station identification is more 
~vadily recognized in conditions of static. 
vemonstrate to the student how the changing 


intensity of the station identification 


Signals will provide an accurate indication 
of position with respect to the on-course. 


(3) Fly through the on-course again from the 


center of the adjacent quadrants on a head- 
ing perpendicular to the beam and demonstrate 
to the student the effect of volume control 


upon the intensity of bi-signal. Explain 
to him that the edge of the bi-signal zone 


is not a singal parabolic line, but is rather 
a function of receiver sensitivity and volume 


control. Demonstrate to the student that 


the minimum bi-signal may be adjusted to the 


position of the aircraft by altering the 
audio setting of the receiver in the major 
portion of the quadrant. 

(4) Demonstrate to the student beam approaches 
to the cone at various altitudes and cail 
his attention to the relation of the cone 
of silence to altitude. Demonstrate at 


least one high cone and one low cone. Point 
out the fact that the volume must be turned 
down low as an added check for cone passage, 
since the low cone may be difficult to dis- 
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tinguish, particularly if the station identi- 


fication signal is transmitted when passing 


over the station. 
Demonstrate the relation of build and fade of 
volume to distance from the station. Point out 


the feet that as the aircraft approacues tne 
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cone, volume increases per mile close to 

the station is considerably greater than 

at s distance, Demonstrate the rapidity 

of fade after vassing the cone and demon= 
strate further the fact that such fade is 
more easily rocognized when the volume is 
turned to a minimum level. 


g. Return to the field, the student making a 


constant letedown. Land and discuss perti- 
nent points of the lesson. 
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LESSON II 
OBJECT IVE 
"9 anstreet the student how to intercent and follow 
%nom ocom, to bracket wind-drift correction, ard 
‘o reeognize when the aireraft passes the station, 
“9 teach procedure turns. 
1, BEFORE TAKE-OFF. 


a, Review principles of previous lesson. 


b. Explain proper method of intercepting . 
and folloring a known beam, 


Explain methods of identifying stetion 
passage. . 


ad, E:~lain procedure turns, 
LESSON IN AIRPLANE. 


a, Ctudent repeats cockpit check over the 
interphone,. 


b. Student makes instrument take-off and 
climbs to working area, 


Demonstrate proper method of intercept- 
ing a known beam, 


Demonstrate beam following, bracketing 
of drift correction, and the importers 
of directional control, 


Student practices interception and beam 
following, 
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—~yemonstrate how passage over the a= 
tion may be determined. 


Demonstrate procedure turns.e 


h. Constant letdown to field; land and 


hold critique. 


BEAM FOLLOWING AND INTERCEPTION 


INSTRUCTOR'S GUIDE TO LESSON Ile 


1. Before Take-Off. 


Be 


De. 


In the presentation of beam following, 
emphasis must be placed upon the point 
to point nature of radio navigation and 
not upon a formula for beam bracketing. 
Review the principles of range naviga- 
tion briefly and emphasize the fact that 
consistent directional congrol is at 

the core of effective navigation. 


Develop a comparison between the stu- 
dent's previous attempts at contact 
navigation and the problem of beam fole 
lowing with which he is confronted. 
Have the student explain the procedures 
that he would expect to use in contact 
flight navigation when attempting to 
maintain a desired track, Substitute 
the range onecourse for the desired 
track and explain that the same proced- 
ures for correction of wind drift and 
compass error apply to beam followinge 
Caution the student that the greatest 
difficulty encountered in radio range 
navi etion is a4 result of excessive tor-= 
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—rection, Encourage the student.o re- 
tain the perspective of contact naviga- 
tion and explain the most effective pro- 
cedures for beam following. 


Within the on-course the pilot will fly 
the published heading of the beam cor- 
rected for known wind drift and compass 
error. AS long as the on-course signal 
is retained it is apparent that further 
correction is unnecessary. The first 
quadrant signal obtained will provide 
the indication that correction is re~ 
quired and the procedure for correction 
will be accomplished as though the stue- 
dent had recognized an off-course check 
point and wished to return to the de=# 
sired track. If the drift off-course 
has been rapid, the correction will be 
substantial, Point out that a correc~ 
tion of 30° will be sufficient for a 
crossewind one half the airspeed of the 
aircraft. When the aircraft has re- 
turned to the desired course, a new beam 
heading will be taken up with further 
correction for windedrift or compass 
error applied. Call to the student's 
attention that each such correction 
must be systematically reduced by 
bracketing the correction, Warn him 
against aimless wandering. He must 
know positively what each correction 
has accomplished. 


The next problem to bring to the stu- 
dent's attention is that of beam intere 
ception. Point out to the student that 
the usual engles of interception of a 
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range leg are approximately 5_- and 
90°, The mean angle of interception 
of all ranges when approaching on the 
average bi-sector is 45°. An angle of 
interception of approximately 90° is 
used when the pilot desires to select 
one leg in preference to another, by 
flying parallel to the undesired beame 
When the pilot is at a considerable 
distance from the station it will be 
possible to turn to the heading of the 
beam after having entered the on-course 
and still retain an on-course signal. 
Explain to the student that in such man= 
euvers as holding and stacking proced- 
ures, anticipating of the beam is neces~ 
sary in order to make certain that the 
student is on-course when the heading 

of the beam has been obtained, Permit 
the student to intercept the beam close 
to the station and require that he 
anticipate the onecourse slightly when 
starting his turn to the beam headings 
When the pilot is within ten miles of 
the station the usual radius of turn 

of modern aircraft will bring the air- 
craft through the beam before the turn 
is eompleted, unless the on-course is 
anticipated and the turn begun early. 


Effective volume control provides the 
most adequate check of station passage. 
Explain to the student that the volume 
must be kept ata minimum level while 
approaching the station. The cone of 
Silence provides an excellent check for 
arrival over the station. It can be 
rondily distinguished from false cones 
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~or fades in that latter are not-_reced- 
ed by a rapid surge of volume, 


A cone check is necessary only when the 
rapid change of signals during station 
passage or the cone of silence are ine 
sufficiently clesr and leave the stu- 
dent in doubt as to his immediate posi- 
tion in relation to the range station, 
This situation my arise if the range 
signals are interrupted by voice trans- 
mission during approach to the cone, or 
if the station identification signal 
occurs during low cone passage. High 
level of static or other interference may 
leave the student in doubt as to passage 
of station. In any such case, station 
passage may be-determined readily by the 
rapid decrease in volume as the aircraft 
flies away from the station, but only if 
the volume has been constantly adjusted 
to minimum level during the approach. 
If doubt persists, the aircraft must be 
turned to the right of the course a4 Mmoxq 
imum of 15° and the resulting change in 
signals noted, When opposite legs are 
not reciprocal, the check for station 
; passage must be increased accordingly. 
Due to the blanketing effect of the air- 
eraft engine or structure while approache 
ing the station, there my be a momentary 
increase in volume after passing the sta- 
tion. However, its duration is so brief 
that the following fade vill not be mis- 
taken if a low volume level has been maine — 
tained. 


a. A procedure turn is a 180° reversal of 
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direction to a desired track, Stand- 
ard procedure turns during holding are 
executed to the left when outbound un» 
less local terrain conditions dictate: 
otherwise. The corrected heading of 

the les is determined during outbound 
bracket in which the drift correction 

is apparent to the pilot. The initial 
turn is made 45° to the left of the cor- 
rected heading of the beam. This head-= 
ing is maintained after passing the left 
hand edge of the beam from 45 to 60 
seconds, depending upon the direction 
and amount of drift correction. If the 
original drift correction while on 
course is to the left, a longer period 
of time will be spent flying away from 
the beam than under those conditions in 
which the correction has been to the 
right. 


After having maintained the 45° off- 
course heading for approximately h5 
seconds, a standard rate turn is made 

to the right to the reciprocal heading 
plus or minus opposite drift correction. 
Caution the student of the fact that 
wind corrections are reversed when the 
heading of the ship is reversed. Upon 
the completion of the turn the aircraft 
will be close to the in-bound right- 
hand edge of the beam, The student must 
be advised of the necessity for apply- 
ing beam anticipation as the on-course 
builds up in order to obtain the desired 
beam heading within the on-course, The 
seme bracket procedure to the cone of 
silence is employed as learned previous- 
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~ procedure turns at the cone of ‘silence ~ 


are made to the right, unless otherwise 
directed. The same correction for wind 
is used as in the previous procedure, 
Caution the student against excessive 
bracket in attempting to pass over tne 
cone of silence at the completion of the 
procedure turn, 


Lesson in Airplane. 
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The student will repeat the standard 
cockpit check over the interphone, 


The student will mke an instrument take} 
off and climb to the working area, 


Demonstrate the proper method of intere 
cepting a beam, Show the student how the 
aircraft may be turned to the heading of 
the beam when at a sufficient distance 
from the station without danger of cross- 
ing the leg before completing the turn. 
Demonstrate the necessity for anticipa- 
tion of the on-course when sedi 
the beam close-in. 


Throughout all demonstrations it will be 
necessary to remind the student of his 
location with respect to the station, 
The student must be permitted to develop 
and retain throughout the flight an ac- 
curate perspective of the range pattern, 
and the constant changes of his position 
within that pattern. Select one of the 
legs of the range on which crosswind is 
at a minimum and fly to a point within 
the .t.eccurse. Have the student take up 
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a heading which will bring him to the 
station and hold that heading as con- 
stant as possible, making no correc- 
tion. It may be necessary to take into 
consideration wind-drift and compass _ 
error in determing the required head~= 
ing, which consideration must be made 
by the instructor before the maneuver 
is begun, 


While approaching the station, remind 
the student of the build in volume and 
encourage him to retain a low volume 
level as a check for station passage. 
Permit him to make as many contact ref- 
erences as necessary to convince him 
that the track desired is being very 
Closely approximated. Should the aire 
craft drift off the onecourse, call 

his attention to that fact that the ine 
tensity of the quadrant signal as he 
approaches the station may be mislead- 
ing and that eventually he will pass 
fairly close to the cone of silence, If 
the heading remains constant, the rapid 
change of quadrant signal as he passes 


“over the cross-leg will indicate sta- 
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When the student has satisfactorily 
conpleted the above maneuver, point 
out the necessity of determing wind- 
drift and compass error corrections 
While making his approach to the sta 
tion. Fly ovt to a point ona leg on 
which ceross-wind is more noticeable 
and demonstrate the bracketing of cor- 
rections required to maintain the one 


Course, 
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Begin With the published heading of the 


beam to be used and maintain a constant 
heading until a quadrant signal indicates 
having drifted off-course, At this point 
the same type of correction will be made 

aS would be necessary when the pilot recog- 
nizes a check point which indicates that 

he is offcourse. A correction will be made 
back to the beam, and the original heading 
will be corrected slightly in the opposite 
direction of drift, 

The first alteration of heading in order 

to return to the beam will be a substantial 
correction, However, point out that each 
correction thereafter must be systemtic-~- 
ally reduced. Call to the student's atten- 
tion that a correction of thirty degrees 
Will provide sufficient correction for a 
cross-wind one-half his airspeed, In any 
question raised concerning the proper 
procedure for corrections of heading, it 
Should be possible for the instructor to 
refer to the student's navigational train- 
ing since the procedures are essentially 
the same, 


The same procedure should be repeated 
until it is apparent that the student is 
able to control volume adequately and to 
maintain a constant heading in. spite of 
other distracting factors. Following 
such demonstration, the student will 
practice beam interception and bracketing 
to determine correction for wind-drift 
and compass error, A check will be made 
of the student's ability to maintain con- 
stant hecdings “jithin the on-course ahd 
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to make systematic corrections when 
drifting off. Encourage the use of 
minimum volume control throughout such 
bracketing. 


¢. When confidence has been obtained and 
when the student appears sufficiently 
relaxed, repeat the same maneuvers with 
the directional gyro off-set slightly 
from the magnetic compass heading. The 
Magnetic compass will be covered and 
the student's directional gyro caged 
until the instructor has disoriented 
the student by shallow turns to the 3 
left and right, With the directional = 
&Syro offset approximately ten degrees, 
the student will repeat the bracketing 
until satisfactory proficiency has been 
obtained, 


Before beam procedures may be demon» ay 
strated to the student, the instructor 
must ascertain that the student has de- -— 
veloped adequate comprehension of beam | 
interception and bracketing. ‘Provide 
sufficient practice in the above man- 

euvers to assure complete understanding, 
It will be noted, however, that holding 

and stacking procedures are basically 

a series of beam interception and brack- 
eting maneuvers and will in themselves 
provide opportunity for practice in 
proccdures covered in previous lessons, 

The instructor will use the following 

lesson to analyze and evaluate the stu- 
dent's beam technique, 


f. No~enplasize the necessity for adequate 
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volume control in beam following. It 
will be necessary to demonstrate a cone 
check to the student. Demonstrate 
further that excessive banki:g close to 
the station introduces false signals 
dué to the directional characteristics 
of the aircraft antenna and caution tuc 
student against such banks, 


Demonstrate procedure turns between the 
station and a point at a definite line 
outbound on one of the range legs, 
Since *holding" is essentially. a come 
bination of procedure turns, sufficient 
practice may be obtained by heving the 
student "hold" on a specified leg bee 
tween the station and a point four 
minutes outbound. "Stacking" may be 
readily simulated by a "stepping down" 
procedure at intervals of one thousand 
feet during such "holding", 


Return to the field, having the student 
maintain a constant rate descent, 


- lil -~ 7 a 


LESSON III x 


OBJECTIVE 


To teach th student the clements of Radio Range 
Orientation. 


SEQUENCE CF INSTRUCTICN 


1. BEFORE TAKE-OFF. 


ey 


Review any points of previous lessons not clear 
to the student. 


b. Explain the purpose and principles of Radio 
Range Orientation. 


Ce Explain the identification procedures “ae Radio 
Range Orientation used: 


(1) se. to identify positien North, East, South 
or West of the station by a Fade or Build. 
(2)... to intercept and identify 2 leg of the 
range. 
ey (3)... when the aircraft is close to the station. 


2. LESSON IN ATRPLANE. 


a. Student repeats cockpit check over the inter- 
phone .e 


b. Student makes instrument take-off and climbs 
to working area. 


De onstrate radio range orientation pro 
ures. 


ae 


Student does orientation problem. 


(1) Contact. 

(2) Under the hood. 

Constant rate descent to field; land and 
hold critique. 


ELEMENTS CF ORIENTATICN 


INSTRUCTOR'S GUIDE TC LESSON III 


BEFCRE TAKE-CFF 
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Review briefly material of previous lessons 
and clari”y any points in which the student = 
indicates doubts. 

Range orientation consists besically of a 
systematic elimination of all conflicting 
possibilities of position in relation to a 


radio range station. us such, it must be 


considered in terms of the elements of — 
orientation required to define specific 
relationships between the aircraft and 

the range pattern in which the pilot is 
attempting to orient himself. Crientation 
procedures in themselves are by no means 
emergency resorts and should not be con- 
sidered as such. Practical radio range 2 
navigation will inevitably contain various — 
elements of orientation depending upon the © 
pattern of the ranges involved, ,and the . 
neture of the navigstion fiirht. + radio — 
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navigation flight consists of a series of 
orientation procedures in which the pilot has 
aveilable numerous possibilities such as check 
of cross-fixes or cones of silence, volume 
builds and fades and other identification proce= 
durese It will be the instructor's responsibi-. 
lity to see that the student understands the 
more important procedures and knows when and how 
they are to be executed. 


In discussion of quadrant identification, it 
will be necessary to recall to the student 

the formation of range patterns and to explain 
that understanding of how the pattern is fcrmed 
will aid in understanding what the following 
procedures will accomplish. Having obtained 
the desired station signals, the pilot will 
check the quadrant signal. If an on-course is 
being received, the orientation procedures will 
have been simplified. fhe pilot will immedia- 
tely turn to the nearest average bi-sector and 
hold the heading until a quadrant signal is 
obtained. A 90° turn to the left will identify 
the leg upon which orientation procedures have 
been initiated. 


If a quadrant signal is being received, the 
pilot will be expected to check for his proxi- 
mity to either beam, since the procedure to be 
employed may depend upon his approximate posi- 
tion within the quadrant. The pilot will im- 
mediately turn to the nearest average bi- 
sector of the quadrant within which he has lo- 
cated himself. The volume control will be ad- 
justed so that a minimum bi-signal is obtained. 
If no bi-signs1 can be heard within a reason- 
able level of volume, it “s apzsurent that the 
aireraft is not -~*ose to either leg. In this 
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event, the pilot will decrease the volume.to a 
minimum level anc check for a build or fade cf 
total volume. At least two checks must be 
made to make certain whether the aircraft is 
flying towards or away from the station. If 
the bi-signal or background signal can be 
identified within a reasonable volume level, 
the pilot will tune for minimum background 
and will check for a build or fade of that 
background. At least two checks will again 
be made to ascertain the direction of flight 
with respect to the station. 


Following identification of the quadrant, the 
student must either select one of the legs on 
either side of the quadrant or approach the 
station and indentify the first leg he inter- 
ccpts. In the former case, the student will 
toke up a heading parallel to the undesired 
leg. However, beam selection of this nature 
must not be attempted unless the student is 
fairly close to the center of the quadrant. 
Bring to the student's attention the fact 
that a heading perallel to the undesired 

leg is not economical in terms of time. 


Less time is occupied throughout the orienta- 
tion procedure in using the average bi-sector, 
The student will maintain the average bi- 
sector heading retaining a low volume set- 
ting while approaching the station. As the 
on-course is neared the student will check 
carefully the sweep-second hand of the clock 
to determine the time required to cross the 
beam. If the total time is less than seven 
seconds, the student will immediately take up 
the outbound heedi.e of co: of the legs. if 
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the total time is more than seven seconds, the 
student will immediately turn 90° to the left 
to identify the lec. 


Preparator, to rang.. orientation, explain proced-= 
ures for identificsation of a beam when intercept- 
ion is made along the average bi-sector. When 
approaching one of the legs of the beam from a 
quadrant, point out to the student that the signal 
reception will be the same for interception and 
crossing of either leg while a constant heading ~ 
is being maintained. After having crossed the 
leg to the opposite side and the signal from the 
quadrant is received, a 90° turn to left will be 
made. If re-entry is made into the on-course, 
the leg to the right of the original heading has 
bccn intercepted. If re-entry is not made into 
the om=course, the leg tc the left cof the origi- 
nal heading has been cri esed,. = 


Explain to the student that the beam formed by 
the overlap of quadrant signals is, for practi- 
cal consideration, a narrow wedge the angle of 
which is approximately 3°. When the angle of 
interception of the leg can be closely approexi- 
mated, the width of the beam will provide an 
indication of distance from the station. The 
average angle of interception whu.n cppronching 
p. staticn clong the avcrage bi-sector is 45%, 
eats that an epproxinute estimate may be 
Lac if th time from the station by multiply= 
ie one ti Fan ulred to fly across the beam 
at this angle «by thirteen. 
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Caution the student that it is not intenaed . 
that accurate E.T.A.'s to the cone of silence 
be made, tut that the necessary procedure to 
be used wii: be governed by the approximate 
eccimate. ui one minute flight across the on- 
course Will require approximately thirteen 
minutes flight to the station. Interception 
of the desired leg at a heading perpendicular 
to the beam will mean a ratio of nineteen to 
one. One minute flight through the beam at 
an angle of interception of 90° will require 
nineteen minutes of flight to the station. 
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It should not be the intention of the instrue= 
tor to require that the student establish 
definite E.T.Ae's to the station, but a more 
accurate perspective of location of the air-= 
craft with respect to the station will be 
developed when he is aware of the ratio of 
beam width to distance from station, The 
importance of on-course timing will become 
apparent when close-in procedure is being 
taught. The student must be made aware of 

the fact that beam interception may be made 
too close to the cone of silence for practi- 
cal bracketing. If the time required to cross 
the leg at 45° angle of interception is seven 
seconds or less, the student must immediately 
take up an outbound heading of one of the legs. 
If the time required to cross the leg at 90° 

is five seconds or less, it will again be 
necessary to use the close-in procedure. 


- LESSCN iN ATRPLAXE, 


a. The student will repeat the standard instrv- 
ment check cver the interphone. 
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The student will make an instrument take-off 
and execute climbing turns to working altitude. 


Direct the student to a position within one of 


the quadrants and demonstrate how his approximate 
location with respect to the center of the quad-~ 


rent may be determined by a check of the extent 


of volume necessary to obtain a background signal. 


Demonstrate the use of the background signal in 
determining the approximate direction of flight 


with respect to the station. Demonstrate further 


the proper procedure in checking for build or 

fade of total volum. Check closely the stud- 
ent's control of voiume level and make certain 
that he understands such procedures fully. 


Demonstrate to the student how selection of a 
desired leg may be accomplished, if necescary, 
by flying parallel to the undesired leg. Demon- 
strate further the procedures to be employed in 
identifying a leg when approaching the station 
on the heading of the average bi-sector of the 
quadrant. Permit the student to practice the 
above maneuvers until reasonable proficiency 


~has been obtained. The instructor must ascer- 


tain that the student has successfully grasped 
the beam following procedure of the previous 
lesson. If any doubt exists as to the student's 
proficiency, additional practice will be given 


_in simple bracketing. Tuning technique must 


be carefully watched to make certain that the 
student uses adequete care in eliminating inter- 
ference of undesirable signals and obtain maxi- 
mum clarity of sign:1 reception. When bracket 
technique has been accomplished satisfactorily, 
cdencnstrste to the student interception of a 

leg and the relation of beam width to the dis- 
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tance cf the aircraft from the station.” Have 
the student intcrcept the beo..m «ot « predetermin- 
ed ingle cf intercepvticn and time the on-course 
e.refully. after ocesiag thrcugh the beam turn 
baek intc the vnec urse and fcllow.the leg to. 
the cone of silence. Compare the actual 
time required to reach the station with the 
computed time. Repeat the same maneuver 

using both 90° and 45° angles of intercep- 
tion until the student is reasonably profici-= 
ent. Remind the student that, if the time 
across the beam is less than seven seconds 
with an angle of interception of 459, the 
student immediately uses the close-in proced- 
ure. Permit the student to practice until 

he is proficient in determining procedure on 
the basis of timing the on-course. Repeat 

the demonstration if any difficulty is en- 
countered in recognition of signa: change. 


Have the student begin an orientation problem 
from one of the quadrants requiring him to 
identify the quadrant, the beam intercepted, 
and to locate himself above the station. 

The student will engage in a brief period of 
basic maneuvers until he has become reasonably 
disoriented with respect to the location of 
the radio station. He will select the proper 
station and make a careful check of the re= 
ception. Caution the student of the danger 
of improper tuning and demand that he exercise 


adequate care. He will be expected to check 


the statici identification signal carefully 
and to eliminate all interfering signals if 
possible. 


LESSON IV 


OBJECTIVE 


To teach the strient the Trwe-Fade System of 
Orientation, 


i. 


OD OE EOE OE EE ERS I ee 


BEFORE TAKE-OFF. 


Qe 


b. 


Review all procedures and lessons covered 
thus far. 


Explain the purpose of the Truc-Feade Sytem 
of Orientation, 


Explain the procedures to be used when 
working a True-Fade Orientation problem. 


LESSON IN AIRPLANE, 


Qe 


b. 


Ce 


Student repeats cockpit check over the 
interphone, 


Student makes instrument takeeoff and 
executes climbing turns to a working 
altitude, 


With the hood open, instructor demonstrates 
True-Fade Orientation. 


Student works True-Fade, 

(1) Contact, 

(2) Under the hood (repeat until period 
of time is expended,) 


Constant let-down to field; land and hold 
critique. 
eo] - 


SEN GER ae ES OT 


INSTRUCTOR'S GUIDE TO LESSON iv. 


le Before TakeeOff, 


Ge 


be 


Review all material covered in previous les- 


son and make certain that the student has a 
complete understandiug of orientation proe 
cedures. 


It is imperative that the student have availe 
able sufficient understanding of radio range 
navigation to permit him to orient himself . 
with respect to a range station under all 
possible unknown conditions, Whether the 
condition be a result of exceptional winds 
aloft of unknown direction and velocity, un= 
reported changes of range facilities such 

as shifted legs, or whether it be due to come 
pass error or mifunctioning, it is apparent 
that all such conditions may be satisfactorily; 
negotiated if the student is able to demon 
strate proficiency without the aid of a mage 
netic heading reference since, for all prace 
tical purposes, an "unknown" range is the 
extreme of such extraordinary conditions. 


This lesson is intended to provide the stu- 
dent with a well-organized procedure for 
orientation which is applicable to all radio 
ranges under all unknown navigable condi-. 
tions, It is also intended to increase his 
confidence in radio range following sis:ce 
the identical technique is employed as has 
been taught throughout the course, 
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¢. Orientation procedures will be begun by 


turning to the average biesector and iden= 
tifying the quadrant in which the pilot is 
located, using the Change in bi-signal if 
possible. If the bi-signal is not available 
within a practical volume level, the pilot « 
will adjust volume to a minimm' level and 
check for a build or fade of total volume, 


The pilot will fly towards one of the legs 
or towards the station until the increase 


in background indicates nearing the onecourse, — 


Call to the student's attention that the | 


initial quadrant Signal \;i11 be the left~ 
hand signal when he begins to follow the leg. 
Upon obtaining the on-course a turn will be | 
made 90° to the left and a constant heading 
maintained while onscourse, The first quad= 
rant signal received will complete the major 
portion of the studentts bracketing, When a 


Quadrant signal is received indicating having 


left the on-course, a turn will be made either 4 


to the initial heading or its reciprocal, 
Since these are the only headings with which 
he is acquainted, If the left-hand signal is 
obtained, the student will turn back to his 
original heading; if the right-hand signal is 
received he will turn to its reciprocal, When 
the on-course is again obtained, the student 
will once again average out the headings with 
Which he ig familiar and will maintain that 
heading until he drifts off-course. The pro 
cedure will be repeated systematically in 
exactly the same manner, It «ill be noted 
that the technique involved is the same as 
has been developed in simple known beam fol- 
lowing with the Single exception that larger 
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corrections are initially employed. [In this 
respect it can be stated that the extent of 
doubt as to conditions of wind drift, compass 
errcr or such other conditions will determine 
the extent of the corrections applied, 


Call to the student's attention the fact that 
two possibilities exist of direction of 
bracket with respect to the range station, 
Whether the aircraft is being flown towards 
or away from the station may be determined 
by the build or fade of volume during brack- 
eting. Should the volume fade, a procedure 
turn will be executed. However, it is im- 
perative to caution the student of the effect 
of wind drift in procedure turn. jWhen the 
direction of flight is reversed, wind core 
rection must also be reversed. Since wind 
correction is unknown, the student must be 
prepared to make fairly large corrections if 
the aircraft drifts off the onecourse in a 
short period of time, Corrections must be 
systematically reduced during bracket to the 
station. 


Lesson in Airplane. 


a. The student will repeat the standard cockpit 
check over the inter-phone. 


be. The student will make an instrument take-off 
and execute climbing turns to a working alti- 


tude. 


c. With the hood open, the instructor will dem- 
onstrate the True Fade System of orientation. 
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The magnetic compass Will be covered and an 
arbitrary heading selected on the directional 
gyro within 45° of the magnetic heading. Such 
an offset will obviously simulate the most 
extreme in unknown conditions. Describe each 
procedure carefully and make certain that the 
student appreciate the significance of each, 
When approaching the onecourse from the quad- 
rant, remind the student that the signal bee 
ing received will be the leftehand signal 
during beam following. No change in beam 
following has taken place and the student 
Will employ the same bracket technique in 
finding the corrected heading of the beam, 
Encourage him in developing a mental picture 
of the procedures being executed. 


Permit the student to practice a complete 
orientation both contact and under the hood 
until the procedures have been thoroughly 
assimilated, 


Return to the field having the student maine 
tain a constant rate letedown. land and dis- 
cuss any questions the student may raise, 


ms LESSON V ES = 
OBJECTIVE 


To continue practice of orientation procedures, To 
teach instrument let-down and low visibility approach, 


SEQUENCE OF INSTRUCTION 
1. BEFORE TAKE-OFF. | 
a. Review any points of previous 4088008 not. 


clear to the student. 


’b. Explain instrument let-downs, and pull-ups 
from low approaches, 


ec. Explain low visibility approaches, 


ad. Define and explain standard voice pro= 
cedures, 


2 LESSON IN AIRPLANE, 


a. Student repeats cockpit check over the ine 
terphone, . 


b. Student makes instrument take-off and 
climbs to working area, 


c. Student orients himself on radio range, 

d. Initiate voice procedures, 

-@, Demonstrate an instrument let-down and low 
approach, and pull-up from low approach to 
emergency altitude, { 


f. Demonstre%e low visibility approach, 
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Students repeats the above. 

(1) Contact. 

(2). Under hood, 

Student works a complete orientation pro- 
blem and makes an instrument let-down low 
approach, 


Return to field; land and nold critique. 


LET-DOUN AND LOU APPROACH 


INSTRUCTOR'S GUIDE TO LESSON V. 


1. Before Take-Off. 


Qe 


Review previous lessons with particular . 
emphasis upon orientation procedures. Clare 
ify all points related to previous discuss 
Sion with which the student may still be 


in doubt, 


Emphasize the importance of instrument let- 
down in radio navigation and call to his 
attention the fact that, in spite of well- 
executed orientation procedures and eff- 
icient beam following, the mission cannot 
be considered a success until the pilot 
has° successfully completed a let-down pro- 
cedure and landed. The instrument let- 
down or low approach is one of the most 
important phases of all irstrunent flying 
training. It makes use of everything the 
student has learned up to this point and 
requires that he exercise all the technique 
and judgment at his command, Precision 
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t_,ing is more essential in making—« low 
approach than in any other flight pro- 
cedure, 


Stress the fact that the most important 
single consideration in making low approach 
is the minimum safe altitude. The Student 


must be convinced that, once a minimum alti- ~ 


tude has been selected, he should under no 
condition descend below that altitude unless 
sustained contact reference is possible, 
Discuss the minimum terrain clearance upon 
which initial approach and final approach 
minimum altitudes are obtained, Selecta 
few typical examples of letedown procedures 
from T,0, O08-15-3, discuss such factors as 
radio facilities and terrain features, and 
the procedures developed on the basis of 
these considerations, Describe how mine 
imum altitudes may be derived for stations 
not included in regularly published pro- 
cedures. 


Discuss essential voice communication 
prior to execution of low approach, 

The pilot will be required to call the 
range station or tower for instructions. 
He must know the ceiling, visibility, sur- 
face wind and altimeter setting, since 
these factors all enter into his decisions 
during the procedure, Altimeter sctting 
is of particular importance, Review proper 
altimetcr setting procedures and be cer- 
tain tro student fully understands the 
importarce of an accurate setting. Dis- 
cuss scale error and its effect upon min- 
imum clearance, 
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Using a copy of T.0. 08-15-3; The Army Air 
Forces Instrument Let-Down Procedures, ex- 
plain the basic principles of low a pproach 
which will apply to all range stations. 
Explai:r further variations in procedure and 
define such terms as "initial approach", 
"final approach", "high cone", "low cone", 
"minimum altitude", "emergency altitude". 


Familiarize the student with the proper 
procedures for completing an instrument 
approach, 

(1) The station should be approached 
at the flight altitude at which aircraft 
has been cleared by 4.T.C. Since the in- 
structor will simulate control procedures, 
the student must understand his own reg- 
ponsibility in voice communication. He 
will establish contact with the tover or 
range as soon as possible for low approach 
clearance and necessary flight information. 


Explain that a close-in procedure may be 
used following station passage in order 

to select the desired final approach leg, 
The outbound heading of the desired leg 
will be held until a positive fade in- 
dicates that the station is definitely be- 
hind the aircraft, A 45° turn in the 
direction of the beam leg will place the 
aircraft in a position to follow the beam, 


It should be brought to the attention of 

the student at this time that the initial 
approach need not be started from the leg 
shown in the Handbook of Instrument Let-~ 

down Procedures, The initial approach 
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the chart. The initial approach may be 
started from any leg of the beam at any 
eltitude higher than the stated initial 
c lproach altitude, 


_4 shown on this leg merely to s._ ylify 4 


(2) As soon as the high cone is passed 
the cockpit procedure for landing (with the 
exception of flaps) will be completed and 
the specd reduced to normal descending air- 
speed, Part of the excess altitude will 
be lost going away from the station toward 
the procedure turn, 


(3) The airplane will be levellcd off 
about 500 feet or more above the final 
approach altitude, depending upon terrain, 
and flown level through the procedure turn, 
In some cases, of course, all excess alti-. 
tude will not have been lost by the time 
the procedure turn is started. In this 
case, it would be necessary to continue the 
descent during the procedure turn, The 
procedure turn will usually be made after 
the aircraft has flown about 3 minutes away 
from the high cone, 


(4) The completion of the procedure turn 
marks the beginning of the final approach. 
Descent should be made to the final approach 
altitude, and the beam followed carefully. 
Caution the student against permitting ex- 
cessive volume build as he approaches the 
station, since volume control is the most 
effeetive guarantee of recognition of cone 
passage. 


(5) The final descent to the minimum 
abe 
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altitude should be started as soon as the low — 
cone is reached, unless other dircections are 
given on the chart in T.0. No. 08-15-3, 
Remind the student that the crossing of the 
low cone does not complete the let-down, but 
thet a constant heading must be maintained 


and a careful check of range signals made 


so as to make possible the necessary core 
rection to the field. Caution the student 
not to descend too rapidly unless he is 
sure the terrain is level between the sta- 
tion and the field, Explain that it is 
desirable to reach the minimum altitude 
just before arriving over the field, 


(6) If it is not possible to establish 
visual contact within 30 seconds a pull- 
up should be made immediately, Inform the 
student that, once the decision has been 
made, there should be no hesitation in 
starting the pull-up, The power should 
be increased to climbing R.P.M. and mani- 
fold pressure, the landing gear raised, | 
and a climb started to the specificd 
altitude, Point out that the ground con- 
trol must approve another attempt or clear 
the aircraft to the alternate airport, 


Under conditions of poor visibility, it is 
often difficult to stay within sight of 
the field, even after a successful low 
approach has been completed. This is 
especially true if it is necessary to 

fly around the airport in order to lam 

on the specified runway, This happens 
most frequently in large, heavy aircraft 
which require a large radius to turn, To 
avoid losing sight of the landing ficld 
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while in the traffic pattern, the 

student must learn some system for making 
low visibility approaches, The following 
system will work umer almost all conditions, 
if modified to suit theterrain and type of 
aircraft. 


Explain to ths student that he will fly along 
the desired runway in the opposite direction 
to which he intends to land, and check his 
gyro heading. After the edge of the airport 
has been passed, he will turn 45° to the right 
or left of this heading, depending on wind 
and terrain, and fly for 40 seconds. He will 
then begin a standard rate turn back toward 
the runway. This turn is continued until 

he reaches the landing runway heading, The 
landing approach may then be started at any 
time, depending upon the altitude and terrain. 
It should now be necessary only to make small 
corrections to line up with the runway. 


Caution the student that wind must be considere 
in this procedure turn, as in any procedure 
turn, A strong cross wind may shorten or lengtl 
en the time on the 45 degree heading, 


ad, Consult T.0, 30-l00B-1 for the standard pos- 
ition reports and discuss voice communica- 
tion with the student, Make certain that he 
realizes the importance of complete, clear, 
and rapid identification of aircraft and 
its location, 


2, LESSON IN AIRPLANE. 


ae The student will repeat the cockpit over the 
intor=phone, 
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~The student will make an instrumént take-off : 


and climb to the working area. 2m 


Have the student begin an orientation while 
heading towards the range station, Arrange 
the position of the aircraft so that a close- 
in procedure will be necessary and check the 
student's judgment in selection of proper 
procedure, 


In order to continue to encourage the de- 
velopment of a thorough perspective of 
range procedures, the instructor will in- 


_itiate voice procedures requesting position 


reports at regular intervals, Make certain 
the student is able to give complete reports 
without hesitation and to make such reports 
intelligent. to the average radio operator. 
When proficiency of the student warrants, 
position reports will be requested during 
eritical situations, such as immediately 
before cone passage, to impress the stu- 
dent with the necessity of rapid and clear 
voice communication, to analyze his ability 
to continue range procedures in spite of 
distractions, and to analyze his resort to 
protodur’.s to check of cone passage when 
necessary, 


Following a satisfactory orientation, de- 
monstrate a low approach to the field and 
an emergency pull up. It may be necessary 
to designate an arbitrary altitude as field 
elevation, or to use a known area on a leg 
other than the one on, or near which the 
field is located. 


Select a proper area and demonstrate a low 
~8- oo 
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visibility approach, = 


Have the student practice with open hood 
until he understands the maneuver, Allow 
the student to repeat the maneuver under 
the hood v til sufficient proficiency 
i<.s been acveloped, 


The student will begin an orientation 
problem and complete low approach to the 
field or suitable area, Permit the stu- 
dent to open the hood when the approach 
has been completed to observe the accur- 
acy with which he has crossed the desired 
location, 


Return to the field having the student 
maintain a constant rate of descent, 
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LESSON VI 

OBJECTIVE 
‘The purpose of this lesson is to review all the 
material of the course by having the student make 


a navigation flight entirely on instruments using 
radio range facilities, 


SEQUENCE OF INSTRUCTION 


1. BEFORE TAKE-OFF. 
ae Review material of previous lessons, 


be Explain the principles and procedures 
of Radio Range Navigation, 


Ce Discuss flight to be made and help the 


stucent prepare maps and charts for the 
pat Feige 


de Review voice procedures to be used, 
2. LESSON IN AIRPLANE, 


a. Student repeats cockpit check, 


be Student makes instrument takeeoff and 


accomplishes the instrument cross-coun- 
try. 


INSTRUMENT NAVIGATION FLIGHT 
a UN PLIGHT 


INSTRUCTOR'S GUIDE TO LESSON VI 


1. Before Take-Off, 


a a 


~~ 


Before starting a discussion of the in= 
strument cross-country flight to be made, 
review briefly previous vork, — 


Assuming the student has assimulated prv- 
vious instruction, point out tht beam 
following, orientation and let-cdo.ns are 
not taught merely to facilitate flight 
near the airport. Radio ranges are ine 
stalled and operated to assist pilots to 
proceed from point to point under in- 
strument flight conditions, Within the 
limits of the endurance of the aircraft, 
flights are not dependent upon visual 
reference to the terrain for long dise 
tance flights, provided there is suffie 
cient ceiling and visibility at the des- 
tination to permit a let-down. Use this 
lesson to point out the function of the 
radio range in instrument navigation, 


(1)° The student is already fariliar’ with 
the use of the sectional and reg- 
ional charts in navigation. He will 
have noticed the radio ranges over- 
printed on the charts, Obviously, 
then, he may use sectional or reg- 
ional charts to assist him in an in- 
strument navigation flight. Point 
out that since it has proven an ime 
possible task to correct the radio 
navigation data shown on the sece 
tional charts up to date, a speciale 
ized type of publication, T.0s Nos 
OS=15-1, AAF Radio Facility Charts, 
is provided for his use. Show him 
this publication and explain the ine 


formation published therein.: Show 
him first the planring charts and 
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explain that the distanec between 
stations ig shown here, as well ag 
danger areas to be gvoided,. 


Te area charts show the location 
of all radio aids to navigation, 
including ranges, homing stations, 
and marker beacons, and give the 
headings of all range legs. <A 
flight on the airways may be plan- 
ned and executed quite success-~ 
fully by reference only to a Radio 
Facility Chart, 


Show the student how a reference to 
the tabulated pages opposite each 
chart will also yield much valuable 
information. Were he will find 
listed such items as field ecleva- 
tions, tower and range frequencies, 
bearing and distances from stations 
to fields, the class of each range 
station, and miscellaneous remarks, 


Since present Radio Facility Charts 
include distance between radio . 
fixes, explain to the student the 
simplicity of procedure for estab- 
lishing estimated times of arrival 
over fixes when flying airways, 

The student will be required to ine 
clude E.T.A.'s in his position 
reports at all times. For all off- 
airways, "direct® flight, the stu- 
dent will be required to determine 
distances between fixes and come 
pute E.T.A's accordingly. Runnins 
fixes may be readily employed 
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(2) 


since it is usually possible to 
check E,T.A.'s by use of range legs 
crossing the track, It is impera- 
tive that this lesson utilize all 
possivle knowledge of range navi- 
gatic: e 


~ 


Explain the classification of range 
Stations to the student. Station 
are classified for simultaneous 
transmission by the letter "S§" for 
type of antenna by "RA" for Adcock 
or "RL" for loop; for medium power 
ranges by the letter "M"; low power 
by "L"; and to indicate a station 
location marker the letter %Z* is 
added. "W" for without voice is 
used where voice facilities are not 
installed or are inoverative for 
extended periods, 


Also, be sure to caution the stue 
dent not to neglect his sectional 
charts when on an instrument flight. 
T.0. 08-15-1, being a Radio Facile 
ity Chart, does not show terrain 
detail. Safe flight levels along 
the airways are shown therein 

(these are not minimum flight 

levels along the airways within 

the meaning of Civil Air Regula- 
tions, but are altitudes which 

will provide at least a 1000 foot 
clearance within a strip of ter- 
rain 50 miles wide along the air- 
ways) but off airways flights, or 
flights at lower levels must be cone 
ducted by reference to sectional 
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aeronautical charts. The student 
should use the Radio Facility 
Charts as a reference wherein up 
to date information on radio navi- 
gational aids is obtainable, 


3) The student is already familiar 
With T.O. O08815-3, the AAF Instru- 
ment Letdown Procedures ,but remind 
him that it should be consulted 
when planning any instrument flight 
which may terminate in a low ap- 
proach at the destination, 


Help the student prepare for the flight. 
Emphasize that weather, terrain and the 
performance characteristics of the aire 
plane are the determining factors in 
choosing an altitude, If it is prace- 
tical to conduct an actual weather 
flight, the trip should be planned in 
the weather office, If it is not prac- 
tical, and a hooded flight will be Made 
discuss the weather factors affecting 
actual instrument flight, 


Explain that the flight altitude mst 
always be high enough to clear all ter- 
rain within a radius of 25 miles of the 
flight path by at least 1,000 feet, 
This is the lower limit, 


The upper limit.will be determined by 
the icing level, the top of the overs 
cast, or the location of turbulent 
levels. Somewhere between these two 
limits the altitude will be placed, 
Whether the altitude will be even or 
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“oad depends upon the direction of the 


flight and the airways to be used, and 
can be determined by reference to a 

Radio Facility Chart. 

ifter all these limiting factors have 

been taken into consideration, the alti-~ 
tude chosen will be the one at which the 
Winds aloft and the performance character- 
istics of the airplane combine to pro-= 
vide maximum ground speed for the cruise 
ing power setting, 


Explain to the student that this desired 
altitude must riow be approved, with ree 
spect to other traffic, by Airwey Traffic 
Control, ATC may direct a change of 
altitude or a delay in take-off if condi-«~ 
tions necessitate this change. The Stu- 
dent should be prepared to submit a dife 
ferent altitude for approval in case air= 
way traffic conditions prevent use of 

the original flight level, 


Help the student prepare his maps for the 
flight. ry to arrange the course so 
that at least one leg is off the airways 
and will require interception of a beam 
and orientation, 


Consult T.0. 30-100B-l for the proper 
voice procedures to be included in all 
aircraft to ground communication. Explain 
the necessity for standardized procedures 
and make certain that the student under- 
stands fully all “eanned" expressions and 


phrases. 


a6 & 
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ee 


wesson in jirplane. — Aegf 


Qe 


De 


Student repeats standard cockpit 
check, 


When all preparations are complete 
the student should make an instrument 
take-off and climb to the altitude of 
the first leg, 


If possible, have the student contact 
the range stations in route using the 
proper voice procedure, [If this is 
not possible, act as the range opere 
ator yourself, and have him call you, 
using the correct procedure, 


Either a simulated or an actual low 

approach should be made at the field 
on the return, and a low visibility 

aprroach executed if practicabic, 


